Correcting the AE51
1 Fig. S1 showed the results of the loading effect corrections. At the beginning of the field 2 experiment, parallel measurement of by AE51 and AE33 was conducted. Before corrections, the 3 measured by AE51 and AE33 showed significant discrepancy with each other with slope and R 2 4 equaling 0.55 and 0.83. However, the measured by AE33 and by AE51 with loading effects 5 corrections showed good consistency in trends and magnitudes with slope and R 2 of 0.98 and 0.94 6 respectively. These results demonstrated that the loading effects corrections of from AE51 were 7 essential and the value of from AE33 can be used as a reference for the measured size-resolved conditions and aerosol-free conditions:
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Where ↓ is the downward radiative irradiance and ↑ is the outward radiative irradiance under be the same as that of aerosol. The shape of the size-resolved BC mass concentration distribution is 75 also assumed to be the same as that at the surface. 
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where Dd is the dry particle diameter; gf(RH) is the aerosol growth factor, which is defined as the 90 ratio of the aerosol diameter at a given RH and the dry aerosol diameter ( / ); T is the 91 temperature; σs/a is the surface tension of the solution; R is the universal gas constant and ρw is the where fv,dry is the ratio of the dry aerosol volume to the total aerosol volume under a given RH 104 condition;̃, is the refractive index for dry ambient aerosols and ̃, the refractive index 105 of water, is 1.33+10 -7 i. Then, the corresponding aerosol optical properties under the given RH and 106 PNSD can also be calculated. Finally, the aerosol optical profiles can be calculated. Fig. S6 shows one 107 of the calculated aerosol optical profiles. Bian, Y. X., Zhao, C. S., Ma, N., Chen, J., and Xu, W. Y.: A study of aerosol liquid water content based
